BACKGROUND: The 2003 and 2011 Accreditation
Council for Graduate Medical Education (ACGME) common program requirements compress busy inpatient schedules and increase intern supervision. At the same time, interns wrestle with the effects of electronic medical record systems, including documentation needs and availability of an ever-increasing amount of stored patient data. OBJECTIVE: In light of these changes, we conducted a time motion study to determine how internal medicine interns spend their time in the hospital. DESIGN: Descriptive, observational study on inpatient ward rotations at two internal medicine residency programs at large academic medical centers in Baltimore, MD during January, 2012. PARTICIPANTS: Twenty-nine interns at the two residency programs. MAIN MEASURES: The primary outcome was percent of time spent in direct patient care (talking with and examining patients). Secondary outcomes included percent of time spent in indirect patient care, education, and miscellaneous activities (eating, sleeping, and walking). Results were analyzed using multilevel regression analysis adjusted for clustering at the observer and intern levels. KEY RESULTS: Interns were observed for a total of 873 hours. Interns spent 12 % of their time in direct patient care, 64 % in indirect patient care, 15 % in educational activities, and 9 % in miscellaneous activities. Computer use occupied 40 % of interns' time. There was no significant difference in time spent in these activities between the two sites. CONCLUSIONS: Interns today spend a minority of their time directly caring for patients. Compared with interns in time motion studies prior to 2003, interns in our study spent less time in direct patient care and sleeping, and more time talking with other providers and documenting. Reduced work hours in the setting of increasing complexity of medical inpatients, growing volume of patient data, and increased supervision may limit the amount of time interns spend with patients.
T
he Accreditation Council for Graduate Medical Education (ACGME) Common Program Requirements, launched in July of 2003 and revised in 2011, limit continuous and total work hours for interns and increase supervision requirements. 1 Many question whether limiting the length of shifts and total time in the hospital, particularly for interns, will reduce the time spent at the patient's bedside and alter the balance between service and learning. 2, 3 Changes to the healthcare landscape, including adoption of electronic medical record and provider order entry systems, shortened hospitalizations, increased supervision, and teambased care, may also impact intern time allocation.
Concerns about how residency program structure affects inpatient care and the patient-doctor relationship 4 prompted the first time motion studies of residents. These revealed that residents spent little time delivering direct patient care and devoted the majority of time to administrative tasks. 5, 6 In the wake of the New York State Bell Commission recommendations of 1989, a set of formal time-motion studies by Lurie 7, 8 found that interns spent more time documenting, 42-45 %, than they did with patients, 18-22 %, and up to 40 % of time engaged in "miscellaneous" activities like sleeping and eating. Follow-up studies 9, 10 and a meta-analysis during pre-2003 conditions found similar results.
11-13 A recent time motion study by Fletcher using data collected in 2010, following the 2003 ACGME work hours reform, found that interns on call spent considerably less time with patients and more time documenting and communicating with the medical team than the prior studies.
To understand the impact of the 2003 and 2011 work hours limits on the inpatient work of internal medicine interns throughout the work week, we conducted a timemotion study at two large academic medical centers in Baltimore. We hypothesized that interns today spend a minority of their time in direct patient care, in educational activities, and sleeping, and a majority of their time engaged in indirect patient care activities, including utilizing the electronic medical record (EMR) and writing notes.
METHODS
Study Design and Setting. This was a descriptive observational study modeled on previous investigations. [7] [8] [9] Internal medicine interns at two large (1,051 and 757 beds, respectively), tertiary care academic medical centers in Baltimore, Maryland were observed for 3 weeks of inpatient work during January, 2012. Resident teams at both hospitals care for a predominantly urban population, as well as patients referred from community hospitals. Neither site employs mid-level providers on the resident inpatient medical services. Interns were shadowed throughout the call cycle to allow for a global assessment of time spent with patients.
We recruited interns so as to observe them over an equal number of hours at both sites and to sample shifts in proportion to the amount of workweek time interns spend on each of these shifts. Site 1 uses a modified overnight call system, wherein interns take "overnight" call from 8 pm until noon once every five nights, and rotate through daytime admitting and coverage roles in the intervening days (Fig. 1) . Two general medicine teams from site 1 were selected at random for participation. All ten interns rotating on these two teams at the time of the study, representing 21 % of the medicine interns at site 1, were approached for participation. Interns at site 1 were observed for three shifts, each representing different positions in the call cycle.
Interns at site 2 rotate through four general medicine teams and one night float team. A total of 19 interns were approached for participation at site 2, representing 27 % of medicine interns. A convenience sample of intern shifts was chosen based on position in the call cycle on general medicine wards services and night float during the study period. Interns at site 2 were observed for one to four shifts each.
All observed interns were in good standing with their residency program and provided informed consent to participate in the study. The institutional review board (IRB) at Site 1 approved the study; Site 2 deemed it not to be human subjects research.
Observers. Twenty-two trained undergraduate university students served as the observers. All observers collected data at both institutions. We trained observers to collect data without interrupting patient care. Observers learned how to categorize and record the various activities on the observation tool.
Observers were tested using the tool while viewing a video of interns engaging in various non-patient care activities, and were only certified to participate in the study once achieving ≥ 85 % concordance rate with the researchers in the mock observation.
Four hours of quality assurance was completed at both institutions during the study. Congruence between observer and research team member was > 85 % for each hour of observation. Observers were assigned to shifts beginning just prior to the intern's arrival, and observations lasted until the intern left the hospital.
Observation Tool. Observers recorded intern activities using the iPod Touch™ "TimeTracker" application. The application allows observers to track intern time utilization in a variety of activities in real-time, including multitasking. Data collection was anonymous. We categorized activities based on previous studies, [7] [8] [9] as well as pilot data.
Outcomes. Our primary outcome was time spent in direct patient care. Direct patient care included all activities conducted face-to-face with patients or their families, including bedside rounds, procedures, and family meetings. Secondary outcomes were time spent in indirect patient care, educational activities, and miscellaneous activities. Indirect patient care included viewing patient charts, entering orders, writing notes, speaking with other members of the medical team, engaging in handoffs in care, and transporting patients. Educational activities included non-bedside rounds, conferences, and teaching students. Basic activities included eating, sleeping, walking, and recreational activities. Independent variables included hospital site, gender of intern, shift type, shift length, number of patients admitted during the shift, and number of patients on service.
Data Analysis. Based on the historical studies, we powered our study to enable us to detect a difference of 8 % in our primary outcome between sites (α = 0.05, β =0.2), by collecting 500 hours of data at each site. We pooled all data to determine the percent of overall time spent in each category and activity. The average amount of time spent with each patient during a particular shift was calculated by aggregating observed time spent in direct patient care divided by number of patients cared for by the intern during the shift. We calculated average time per newly admitted patient for the admitting shifts as the time spent in direct patient care during the initial patient evaluation divided by the number of patients admitted during the shift. Total computer time was calculated as the sum of time spent writing electronic notes, writing orders, reviewing patient charts, and reading. Raw data were adjusted for intern multitasking. When multitasking occurred, the overlapping time was assigned to the activity more closely related to direct patient care. For example, time spent writing a note while speaking to a patient was recorded by observers as both direct and indirect patient care, and then later recoded as direct patient care, to bias towards our primary outcome.
We used simple (unadjusted linear) regression analysis as well as multilevel regression analysis to test for differences between hospital sites, teams, shifts, and intern gender, after adjusting for clustering at the observer and intern levels. All analyses were performed in Excel 2010 and Stata 11 IC (College Station, TX).
RESULTS
All interns approached agreed to participate. We observed ten interns at Site 1 and 19 interns at Site 2, for a total of 1072 hours at the two institutions. After adjustment for time spent multitasking, a total of 873 hours (439 at Site 1 and 434 at Site 2) of non-overlapping data were analyzed. Twenty-nine percent of this time was during night shifts and 62 % was during admitting shifts. Each intern was observed for an average of 37 hours (range 8-69 hours).
Time Spent by Activity Category
Interns spent a mean of 12 % of their time engaged in direct patient care (Table 1) . Admission and follow-up patient evaluations consumed the majority of direct patient care time. Family meetings, patient education, and procedures each took less than 1 % of intern time. Indirect patient care accounted for over 60 % of intern time at both institutions. Talking to other providers, including residents, attending physicians, consultants, and allied health professionals consumed 20 % of total time. Writing admission and progress notes and reviewing the patient's chart comprised the second and third most time-intensive activities in this category, respectively.
After indirect patient care activities, education accounted for the second largest amount of intern time. Rounds conducted outside of the patient's room comprised the largest activity within the education category.
Total computer time represented about 40 % of the intern's time at both institutions. Overall, 3 % of time was spent in face-to-face handoffs. Interns spent up to 7 % of their time walking, and less than 1 % percent of their time eating, sleeping, and socializing.
Bivariate Analyses
At Site 2, interns spent a significantly larger percent of time in direct patient care, 13.3 % vs. 11.4 %, and indirect patient care, 66.1 % vs. 61.2 %, as well as in follow-up patient visits, Figure 1 . Weekday call schedule, site 1 and 2. At Site 1, call/post is an overnight admitting shift, beginning at 8 pm and ending at 12 pm the following day. Long is a daytime admitting shift beginning at 7 am and ending at 9 pm. Coverage is a daytime shift beginning at 7 am and ending at 9 pm. Clinic is a daytime shift split between the hospital and outpatient clinic that was not observed during this study. Weekend schedules are similar, but vary somewhat to allow interns days off. At Site 2, on-call is a daytime admitting shift beginning at 7 am and ending at 9 pm. Pre-call, short-call, and post-call are daytime shifts beginning at 7 am and ending at 6 pm. Nights is an overnight admitting rotation beginning at 9 pm and ending at 9 am the following day. Weekend schedules are similar, but vary somewhat to allow interns days off.
completing paperwork, and walking than at Site 1 ( Table 2) . At Site 1, interns spent a larger proportion of time in educational activities, 18.8 % vs. 10.6 %. A larger proportion of time spent in attending rounds outside the patient's room at site 1 accounted for the majority of this difference.
Adjusted/Multivariable Analyses
Multilevel regression analysis revealed no significant differences between sites in time spent in each activity category after adjusting for clustering at the intern and observer level. Time spent in direct patient care did not differ significantly between interns on day and night shifts, 12.6 % vs. 11.9 %, or between male and female interns, 12.2 % vs. 12.5 %. Interns spent more time in direct patient care on admitting shifts than non-admitting shifts, 12.7 % vs. 11.9 %, (p<0.01).
Time Per Patient
Interns spent a mean of 7.7 (range 0-39.6) minutes with each patient on their service per day (Table 2) . This varied by shift, with more time spent with patients during daytime admitting shifts, such as the long-call and on-call shifts, and less time spent with patients during the coverage shift.
Interns spent a mean of 16.6 (range 4.4-54.5) minutes admitting each patient. There was not a significant difference in average time spent with each patient or with each admission between site 1 and site 2.
DISCUSSION
In January of 2012, interns in this study spent a minority of their time, approximately 12 %, in direct contact with patients. Two-thirds of intern time was spent in indirect patient care, including entering orders, consulting with other physicians, writing notes, and reading the patient chart. Interns spent 40 % of their time in front of computer screens, and more time reviewing patient charts than directly engaging patients.
Our study provides a timely multi-center look at how interns spend their time in the hospital. Our methodology mirrored that of previous studies, allowing for comparison between the studies. We included ten times as much observation time as the Lurie and Moore studies [7] [8] [9] combined, and nearly sixty times as much observation time as the Fletcher study, 14 allowing for more precise estimates. We also collected data throughout the call cycle rather than just call nights. We incorporated rigorous observer training and quality control. Our data collection methodology allowed measurement of rapidly changing and simultaneous performance of intern activities. This was necessary for accurate measurements, as discrete intern tasks lasted four minutes on average and 18 % of time was spent multitasking. Direct patient care time was very similar at the two programs, despite very different call schedules and team structure.
Today's interns spend fewer total hours in the hospital than interns in the pre-2003 ACGME-mandated 80-hour work week. 15 They also eat and sleep less in the hospital than in historical studies, 7-10 leaving a larger proportion of their time to engage in work and learning activities. Despite this, the percent of time spent directly with patients in this study was less than described in the published literature prior to 2003, and very similar to Fletcher's results.
14 Our findings mirror those from a 2006 national survey of medicine residents, in which the majority of residents reported spending at least 4 hours per day in documentation, and less time in direct patient care. Compared with the pre-2003 historical studies, interns in this study spent more time in indirect patient care. The growing volume of data stored on patients likely contributes to the 40 % of time spent in front of computers. This is not inherently undesirable, as the EMR may contain reliable and organized historical information. Likewise, a team approach to caring for patients necessitates more communication, which encompassed 20 % of intern time outside of rounds in this study. While decreasing direct patient care time, it is possible that focusing on these activities improves education and care quality.
We found that interns spent considerable time in education, likely because we followed interns throughout the work week rather than only call nights, when organized educational activities may be missed. Time spent in educational activities varied between the sites as did their rounding routines. The impact of longer non-bedside rounds at Site 1 is not known, as this may contribute to education but may also reduce direct patient care. Interns surveyed by Dresselhaus and colleagues described certain educational activities, such as work rounds, as of lower educational value than time with patients. 10 Time spent with each patient varied substantially between interns, and may speak to differences in practice style, patient volume and complexity, the amount of past data in the EMR for a particular patient, or demands of various positions in the call cycle.
Our study was limited to internal medicine interns on inpatient rotations at two academic medical centers in Baltimore. Time allocation may vary by residency programs, by specialty, and during outpatient rotations. Second, using non-medical observers may have decreased precision in our estimates, although we employed rigorous training and quality control. We also accounted for bias by adjusting for clustering at the observer and intern levels in our analysis. Third, we only observed hospital work, and may have missed work performed at home before or after the shift. 17 However, this bias is likely conservative, in the direction of increasing estimates of time spent in direct patient care. Fourth, we attempted to limit the Hawthorne effect by training observers to be as unobtrusive as possible and by averaging time allocation across the group of interns. In addition, observed subjects tend to habituate rapidly to being observed. 18 Fifth, since we did not collect identifying data on interns, we were not able to identify associations between intern characteristics and time spent in direct patient care. Sixth, we observed interns during a single month, although time spent with patients may vary throughout the year. Seventh, we observed a convenience sample of interns based on rotation and call schedule and a small number of interns at each site. However, all interns approached agreed to participate, and we were able to observe interns throughout the call cycle, enabling a more comprehensive assessment of our outcomes. Eighth, we do not have data from the two institutions observed prior to 2011 to which we can compare our results. Finally, this study did not include data on the quality of doctor-patient interactions.
The goal of residency training is to produce competent physicians capable of practicing independently. To reach the educational milestones needed to demonstrate independence, residents must hone their skills in patient care and communication. As the ACGME common program requirements highlight, "For the resident, the essential learning activity is interaction with patients under the guidance and supervision of faculty members." 1 Prior studies have found that more time spent with patients may improve patient satisfaction, patient education, and clinical outcomes, and reduce inappropriate prescribing. [19] [20] [21] [22] In the wake of the 2003 and 2011 work hours limitations, the proportion and absolute amount of time spent in direct patient care has dropped in both Fletcher's study 14 and this study. As a result, the total time residents can expect to spend learning from patients appears to have decreased, which may affect the quality of the patient-physician relationship and the quality of care delivered. As programs continue to evolve and adapt to the 2011 work hours regulations, it remains unclear if further decreases in direct care time will occur.
While obtaining patient data from the EMR may be efficient and reliable, computer-based care likely results in less time for patient education and may detract from the doctor-patient relationship. Residency program directors report that documentation requirements may limit educational opportunities. 16 Prioritizing direct patient care is necessary to perform Entrustable Professional Activities, a core outcome of achieving independent practice. 23, 24 Reorganization of resident teams to decrease patient volume and increase focus on teaching and patient-centered care has been shown to increase educational time and decrease indirect patient care time, and improve patient outcomes. 25, 26 Educators might optimize the efficiency of conferences and rounds to ensure residents are deriving maximal benefit from these sessions.
Several hospital-level strategies might increase time available for direct patient care. Integration of EMR systems to produce automatic summaries of patient histories, and automatic populating of some data fields might improve intern efficiency. Geographic cohorting of patients within the hospital could result in less time spent walking and more time spent with patients. Task shifting could assign some activities to non-physician health care staff.
In conclusion, interns in our study spent a minority of time directly caring for patients, and devoted nearly two thirds of their time to indirect patient care. While interns have reduced hospital shift lengths and total work hours under the 2003/2011 ACGME requirements, intern time is being spent more "productively," as they sleep and eat less in the hospital. Despite this, interns appear to be spending proportionally less time in direct patient care today than in previous decades. Educators and policymakers should place attention on ways to maximize the amount of time interns are able to spend with patients. Residency programs and the ACGME must determine if the current allocation of intern work time is optimal and allows us to produce internists that are competent and practice patient-centered care.
